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FSL WRF Rapid Refresh forecasts
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e Provide real-time model guidance from
an advanced version of the WRF Rapid
Refresh model — support field exercises

ss forecast skill for advanced \WRF -
apid Ref S

e Evaluate forecast impact from new data
sources Iincluding sat/GWINDEX winds
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Observations used in RUC/RR

“‘Wo?ﬂ'eﬁ H;gso - i
EMA.D.AMngs____ 110-130 / 1h
Aircraft (V,temp) 1400-4500 / 1h
Surface/METAR 1500-1700 / 1h
Buoy/ship 100-150 / 1h
GOES precip water 1500-3000 / 1h —
GOES cloud winds 1000-2500 / 1h
GOES cloud-top pres 10 km res / 1h
SSM/1 precip water 1000-4000 / 6h

_______ e ————— ‘d
i - ' L
prof/RASS b 25 - / 12"’ NS
METAR-cloud-vis-wx ~1500 / 1h May 2B
Radar / lightning 4km / 1h - FSL only —
GOES/POES radiances / 1h — Rapid Refresh

using GSI analysis



Samle rald- an cloud-drift wind plot
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1tS .um-q:ﬁ’a
-=——'25=28-M-&|=eh-2001 (real tlme)
- 6-8 February 2001 (retrospective)

e Compare forecasts using: —

- all standard obs (CNTL) =
- all standard obs + rapid-scan winds (GWIN)

ecasteycle for both ex w

gainst 35 sondes
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25-28 March 2001

GWINDEX
up to 0.4
m/s better
at 250 mb
for 3-h fcst

GWINDEX
very little

Impact for

12-h fcst
(not shown)
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12- h fcst

--@--realtime CNTL 3-h
—&—realtime GWIN 3-h
--E--retro CNTL 12-h
—&—retro GWIN 12-h

7 8 9
Vector RMS error (m/s)

6-8 February 2001

SWINDEX
very little

Impact for

3-h fcst
(not shown)

GWINDEX
up to 0.6
m/s better
250-400
mb for
T2 e




25-28 March 2001 6-8 February 2001
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. DevelopmenT of improved use of satelllte data
for short-range West Coast precipitation
forecasting
e Use of larger eastern Pacific domain with WRF-
based Rapid Refresh (replacing RUC)
e Fairly high resolution — 13km
%exmle test enwronment for new observations g

new nigues (as
ACJET and NEHRT usmg RUC/WRFRUC)
e \Well-defined transfer path into operational
NCEP forecasting via Rapid Refresh
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= Many Background Options
= Nesting Options
= Diabatic Initialization/ Short Range QPF Focus
= Ensemble Capability
station Compatibility




F Diomain Log ition Tool QIEIE
File Help ||

Domain | Horizontal Grid Vertical Grid | Localization Parms Initalization Controls Localize Domain | Run SI

et

I ' Map Files
User selected Map File: US_ States —|

| Projection
Map Projection: (suggest lambert) Polar stereographic — |
Centerpoint Latitude {degrees): —Eﬁil'
Centerpoint Longitude (degrees): Eli

Start Over Reset Values Update Map I

=

User Hints & Information — Create new domain: Alaska

Comers: LL: 52.40, -167.10, UR: 77.60, -132.90 Mo. Grid Points: 17500

<Back || MNext>




DWFE NMM 02/22/2005 (00:00) 48 hr fcst Valid 02/24/2005 00:00 UTC

48-h Total Precip (in), MSLP (mb)
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= USAF Space Launch Facilities
— Vandenberg and Cape Canaveral
— LAPS and MM5
— 10, 3.3, 1.1 km nests

— Ciritical for launch and range safety
weather forecasting

— Ultilizes local towers, profilers,
miniSODARSs, etc.
. — Operational “firsts”
= AWIPS Integration

S el TTIX cluster modeling
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0-Hr 5 min forecast

Hot Start

Cloud only
Cold start

i

Clouds In initial condition — Cross-section
First 5 minutes
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From Ensembles,

4 Locaﬂon, =S

Time \
Cost/Loss \\
Thresholds

\
\
\
\
|

Decision
Engine /

nsemble

l —(

Veritying . e g
Analyses




wec2uMVeeElRoNERRISHBIMI

- = Set up fine scale domain for desired drainage
== basin (WRF-NMM)- consider multi nest
- = Utilize RUC background

= Assimilate Cloud and Precipitation data (Satellite
and Radar)

= Provide 0-24 hr forecasts - WFO operations (on
WFO AWIPS) or SOP/IOP support

‘erify forecasts utilizing standard and - |
S ——

Waw.em'rks
up time-phased ensemble for basin area (FSL)

- evaluate utility of probabilistic forecasts
= Adapt rainfall/ hydro configuration for WFO DLM




Workstation Goals:

Se or'| regrrle

- y_vorkstatlon | (Advanced Llnux Prototype -
- ALPS), using a distributed database model for
accessing experimental data sets in real time.

= Examine the forecast process for generating high-
resolution QPF grids using advanced data sets,
and the Graphical Forecast Editor (GFE) on ALPS.

. = Evaluate the quality of experimental QPF grid

-:‘&Qcasts-geﬂm in real time, compared to

operational products, to see whether improvements
are made and what factors lead to an improved

product.




Advanced Linux Prototype -

- i e ——— e e -
—"—__"-I'—"-'-—“'-"ﬂ-l---l_____. 3 — =St

——— Yesigned tmgreatly nprove performance over
~current AWIPS system.
= Uses a distributed database model so experimental

data sets can be integrated in real time along with
traditional operational data sets

= The HMT will provide a venue to evaluate ALPS to
determine which products and capabilities
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GFE Evaluation Results:

_—.;:_fsmam modelinitialization or |-

simply copying the previous
forecast period.

= Simple drawing tools
(e.g.pencil tool) are used
extensively in complex terrain

e and refine forecast

—

;

Legends

r elem oN T  SFECFest (BOU)(F) | <No Grids
(edit)MaxT SFC Fcst (BOU) (F) 18h Thu 10Z 24-Jan-02

- Wind SFC Fcst (BOU) (kts) <No Grid>
t (BOU) (wx) 12h Thu 12Z 24-Jan-02

- T SFCISC (BOU) (F)| <No Grid>

v ' a MaxT SFC ISC (BOU) (F) | <No Grid>

Wind SFC ISC (BOU) (kts) <No Grid>

Wx  SFCISC (BOW) (wx)

are have been development =
but require much more
refinement.

<No Grid>




Targeted GFE development

Areas ana Evaltationsror- = viaEs

&« Improved model initialization (“Smart Init.”) of
- — forecast weather element grids.
= Better techniques (“Smart tools”) needed for

refinements of weather element forecasts In
complex terrain.

= Better techniques needed for adjusting forecast
girds in rapidly-evolving weather scenarios.

~ = HMT will provide an opportunity to generate

.er-imﬁ%ﬁ'l’f‘mm in real time for

evaluation.
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== Reglon IM(ﬂ@?ng:—Expanded RUC‘abmaln real
-'=—tm‘re forecasts, advanced data assimilation,
validation

= Local Modeling - High resolution QPF, support for
SOP/IOPs, ensemble appllcatlons validation

- -—r‘*
, GFE applications

on QPF, validation of GFE QPF
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WRF Run for Typhoon Mindulle using NCEP
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Surface 3 Hour Preeip (color, mm), SLP {mb)

Surface 3 Hour Precip (color, mm), SLP (mb) TRF R004-07—01 08:00:00 = 2004—-07-01 0%:00:00 + 6 h

WRF 2004—0%-01 06:00:00 = 2004 -0%-01 00:00:00 + 6 h
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Skill scores In other areas for convective

____-:_ujga US Central Plalns - ETS scores 0.2 to 0. 10

= CSI Project - Florida - ETS scores 0.2 to 0.05
= Hurricane Bonnie - Florida - ETS scores 0.3 to 0.05
= WGNE (Aus) Tropical Study - ETS scores 0.3 to 0.05 —

= Mei-Yu Ensemble Study - ETS scores 0.2 to 0.05
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= 87% increase in product
“use In last 7 years -
performance is still an
ISsue.

= Base radar products
(reflectivity and velocity)
are still heavily relied on

for operational
forecasting. (ALPS can
provide this.)

red to derived radar | kl
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